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[57] ABSTRACT 

A map is provided for indicating the direction of a fixed 
point (S), such as a sub-satellite point, from any point (?) 
within a specified area which is a substantial fraction of the 
earth's surface. The map projection is such that the actual 
direction to the fixed point (S) is the same as the direction 
shown on the map, when the map is aligned with a reference 
direction such as magnetic north. Optionally, the distance to 
the fixed point on the map represents the elevation of the 
satellite. Apparatus for using the map includes a holder (10) 
for the map and for a magnetic compass (18). A scale (22) 
which rotates about the fixed point on the map has a marker 
(32) which is positioned over the user's location on the map. 
The azimuthal direction of the satellite is indicated by an 
arrow (28) on the scale, while the elevation of the satellite 
is read off the scale by means of a pointer (34) located on the 
fixed point on the map. 

28 Claims, 8 Drawing Sheets 
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METHOD AND APPARATUS FOR 
DETERMINING DIRECTION 

TECHNICAL FIELD 

The present invention relates to a method and an appa- 
ratus for determining the direction of a defined position from 
a variable posiLion. The present invention is particularly 
directed towards determination of the direction that an 
antenna for a portable communications terminal (the vari- 
able position) must be pointed to find a communications 
satellite (the defined position). 

In telecommunications, a signal may be transmitted using 
microwaves or over a cable. As microwaves are easily 
absorbed by solid objects, die use of microwaves in tele- 
communications requires that the transmitter and receiver be 
in line of sight Communications satellites provide a method 
of achieving line of sight communication over long dis- 
tances. Communication between the satellite and terrestrial 
communication networks is provided via a land earth station 
which lies within the coverage area of the satellite. 

In remote areas, where telephone services are either 
inadequate or unavailable, portable telephones and data 
terminals which directly access a communications satellite 
may be used, by means of a satellite communications service 
such as the InmarsatM"^ service. Such satellite telephones, 
also known as Mobile Earth Stations (MES) are being used 
by news agencies, U.N. relief agencies and other groups 
which operate in remote areas. New models of MES may be 
as small as a large briefcase. 

One particular feature of an MES, as compared with 
cellular telephones, is that the antenna is not small and 
omni-directional but, instead, must be pointed towards the 
satellite before the MES can be used. The antenna is 
relatively large, about 30 cm in diameter and typically has a 
beamwidth of 15° to 20°. Thus, a user of an MES must be 
able to determine the direction of the satellite from his 
location sufficiently accurately to pick up a signal from 
which the antenna can be directed more accurately by 
optimising the signal — he must be able to determine both the 
compass direction to the satellite (the azimuthal component) 
and the elevation of the satellite in the sky. It is also useful 
to be able to make at least a rough determination, before the 
MES is set up, of the direction of the satellite from the user's 
general location to ensure that there are no solid objects, 
such as buildings or trees, blocking the line of sight between 
the satellite and the user's location. 

BACKGROUND ART 
Various methods have been used for determining the 
direction to a satellite from a variable location. It is known 
to use a computer or processor to calculate the required 
elevation and a/.imuth to a selected satellite from data 
regarding the location of the user. Such data may be entered 
into the computer as the user's latitude and longitude read 
from a world map or by indicating the user's location using 
a cursor in an electronic display showing a world map. 
Alternatively, the user c:m make use of a map, such as that 
shown in FIG. 1. The map is of n standard projection but the 
map grid docs not show the normal lines of latitude and 
longitude. Instead, the map grid is a curvilinear grid showing 
lines of azimuth and elevation for a particular satellite so that 
the user can determine the correct azimuth and elevation for 
his location by finding the location on the map. In all these 
methods, the user then employs a compass to point the 
antenna in the required azimuthal direction and adjusts the 
angle of the antenna to set the elevational component of the 
direction lo the satellite. 
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Disclosure of the Invention 
According to a first aspect of the present invention, there 
is provided a method of delennining the direction of a 
defined position from a variable position within a specified 
5 area, the specified area including positions which are sepa- 
rated from said defined position by a number of degrees of 
latitude or longitude greater than a predetermined limit, 
using an arrangement comprising a map of said specified 
area and a map defined point positioned relative to said map 
10 to represent said defined position relative to said specified 
area, said map having a map reference direction by which 
the azimuthal orientation of the map is determined in use, 
' said map having a projection in which map points on the 
map represent positions in reality such that: 
^ i) azimuthal position- reference directions from each posi- 
tion in reality to a single reference position are repre- 
sentable by map point-reference directions on the map 
which are parallel to or aligned with said map reference 
direction to within said predetermined limit; 
ii) a map bearing on the map of a map point-defined 
direction from a map point on the map to said map 
defined point relative to said map reference direction 
equals within said predetermined limit a bearing in 
25 reality of an azimuthal position-defined direction from 
a position in reality to said defined position in reality 
relative to an azimuthal position-reference direction 
from said position in reality to said reference position 
in reality; 

30 the method comprising the step of detennining the azi- 
muthal component of said direction of said defined 
position from said variable position by 

a) orienting said map so that said map reference direction 
is aligned with the azimuthal direction from said vari- 

35 able position in reality to said single reference position; 

b) locating a map variable point on the map representing 
said variable position in reality; and 

c) determining a map variable-defined direction from said 
map variable point to said map defined point which 

40 represents said azimuthal component of said direction 
of said defined position from said variable position. 
The present invention relates to the determination of 
direction between positions which are separated from one 
another by at least a certain is distance, e.g. the global 

45 distances involved when detennining the direction of a 
satellite from a position within the coverage region of the 
satellite. It is well known that the projection of the curved 
surface of the earth onto a planar surface will involve some 
distortion of scale, bearing, shape or area. This distortion 

50 becomes significant for large distances and may be too great 
to be tolerated for certain applications. 

In arriving at the present invention, the inventor has 
realised that the action of determining the direction of a 
defined position from a variable position over a global area, 

55 particularly in the context of determining the direction an 
antenna should be pointed to communicate with a satellite, 
need not be as complicated as has been the case in the prior 
art. The prior art operation has required that information 
regarding the azimuthal direction be derived from a com- 

60 puter or a map. It is then necessary to transfer this infor- 
mation to ihc context of determining the azimuthal direction 
in reality from the user's location by using a compass. In 
contrast, the inventor has appreciated that the azimuthal 
direction can be determined in reality and visually by using 

65 a map of the correct projection. When such a map is 
orientated with reality, the direction between points repre- 
senting the user's location and a defined position on the map 
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will correspond to the required azimuthal direction in reality Preferably, said straight line means includes marker 

of the defined position from the user's location and so may means located on said straight line for marking out another 

be seen visually from the map without the need for the location on the map, said marker means advantageously 

information to be processed further in any other way. comprising magnifying means so that the location of a map 

Where the method uses a magnetic compass, the single 5 p 0m t representing said variable position on the map can be 

reference position is magnetic north. Thus, the map projec- easily found. For this reason, said marker means are advan- 

tion accommodates both errors due to the distortion involved tageously movable along said straight line relative to the 

in projecting a curved surface onto a planar surface and also fixed location on me map 

the distortion caused by the fact that magnetic north is not Conveniently, said straight line means includes a straight 

the same as true north. 10 ^ G ^ eT ^{» ncd w \fa sa id straight line or extending 

Advantageously, the map has a projection such that map t . , °: . _ . °. . Al . r 

u- u . * \ r j c j . \ parallel to said straight line from which the require azi- 

points which are equidistant from said map defined point F , , . e , ./ , , . 1 

iepr«eiitp«itkmsin^ . mu^d diction may be e^Uy deterged, 

defined position in reality, the method including the further . ™ e ma P ma y ^ T mc}ude a directlon indicator for 

step of determining the elevational component of said direc- indicating a compass direction of the map, such as north, 

tion of said fixed position from said variable position by 15 relative to the compass means so that the compass needle of 

determining the separation of said map variable point from the compass means can be easily aligned with the compass 

said map fixed point, said separation representing said direction to ensure that the map is orientated with reality, 

elevational component. The same map may therefore be It is further envisaged that the compass means may be 

used to determine both the azimuthal component and the supplied separately from the remainder of the apparatus, 

elevational component of a direction from a variable posi- 20 Accordingly, a third aspect of the present invention provides 

tion to a defined position, such as the position of a satellite. an apparatus for determining the direction of a defined 

It will be appreciated that this advantageous feature is position from a variable position within a specified area, the 

particularly applicable to a method of determining the apparatus comprising: 

direction of a satellite from a variable position in which the means for providing a map, the map means including 

speeded area is the coverage region of the satellite. Thus, 25 gtrai ^ t ^ means for representing a straight line 

the first aspect of the present invention also provides a extending at least from a fixed location to a different 

method of setting up a satellite antenna. location ^ map meang m effectiye to ide R 

A second aspect of the present invention provides an m fl g at p OS ^ on 

apparatus for determining the direction of a defined position An advantage of the present invention lies in its simplicity 

from a variable position within a specified area, the appa- 30 so that it can be easily useU in rt;mole areas with a portable 

ratus comprising: satellite telephone or other means for communicating with a 

compass means; commimications satellite. 

map means for providing a map, said map means includ- Ac^rdingly, a fourth aspect of the present invention 

ing compass holding means for holding the compass provides the combination of means for communicating with 

means relative to said map means. 35 a communications satellite and an apparatus according to 

Thus, if the user orientates the map with reality by using any one of the accompanying claims, 
the compass means, then the direction between the user's 

location and the defined position on the map will correspond BRIEF DESCRIPTION OF THE DRAWINGS 

to the required azimuthal direction of the defined position „ , ,. ' . if A . ' 

r , n rw» embodiments or the present invention will now be 

from the user s location. The map means is effective to 40 , ... . £ *\ , , . iL , 

provide a map in a flat position. described, by way of example only, and with reference to the 

Deterrnination of the required azimuthal direction of the accompanying drawings, in which: 

defined position from the user's location is sufficient when HG 1 shows apnor art map of the Atlantic Ocean region 

the defined position is a terrestrial location. One such wim a map grid of lines of azimuth and elevation; 

defined position is Mecca which Muslims are required to 45 FIGS. 2a, 2b, 2c, 2d, 2e and 3a, 3b, 3c, 3d, 3e illustrate 

face when they pray. an explanation of the production of a map having a map 

If the compass means includes a magnetic compass, a projection suitable for use with embodiments of the present 

modified map may be used in which points on the map have invention; 

been moved to compensate for magnetic declination. FIG. 4 shows a first embodiment of an apparatus provided 

It is envisaged that a map of the required projection may 50 i n accordance with the present invention; 

form at least part of the map means. Alternatively, or in flGS s ^ 5^ 5c md 5d show of mc appa . 

addition, the map means may comprise map holding means ratus 0 f pjQ 4. 

for holding one or more maps in a flat position. The map r-r^n ^ ^ ' * 1 ^ j t_ , ^. , r 

, , ® . .,„„„„^ + _ .„i„L„ui„ K „i »iA FIGS. 6a, 6b, 6c and 6d show a second embodiment of an 

holding means may be arranged for releasably holding the . ' , . , ... 

rt . *u ._ , ■ * « apparatus provided in accordance wrth the present invention; 

map so that the same structure may be used lor different 55 * K 

maps depending on the location of the user and the satellite 

to be used. ^ suows a& MES communicating with a land earth 

Advantageously, the apparatus further comprises straight staUon b ^ raea,,s of a directional antenna pointed at a 

hne means for representing a straight line extending at least satellite. 

from a fixed location to a different location on the map, said 60 MODES OF CARRYING OUT THE INVENTION 
straight line means and said map means preferably being 

rotatable relative to one another about said fixed location. FIGS. 2 and 3 illustrate an explanation of how a standard 

When the apparatus is arranged with the map defined point map projection may be modified to derive the novel map 

coincident with said fixed location and the straight line projection of the present invention. 

represented extends from said fixed location to the map 65 FIG. 2a represents a standard Orthographic projection, 

point representing the required variable position, this facili- This example is centred, at 0 deg latitude, 15 deg West 

tales determination of the azimuthal direction. Longitude, and the part of the globe shown represents the 
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"region of interest", namely the coverage region of an 
Inmarsat AOR-E satellite. The AOR-E satellite is in geo- 
synchronous orbit approximately at 15 deg West Longitude. 

FIG. 2b shows the same map, and indicates a point 
labelled "S", in this case the sub-satcllitc point, which 
represents the point toward which the user wants to find the 
direction, or "azimuth". The user may want to be able to find 
the distance or elevation as well. Also in the second figure 
is point "P'\ an arbitrary point of the map, which is to be 
replotted in the final map projection. Between points P and 
S is arc C, which represents the "great circle" route from P 
to S, i.e. the route of shortest distance from P to S along the 
globe surface. 

Arc C between P and S has two properties of interest. One 
is the length, which is roughly proportional to the great 
circle distance from P to S. Consequently, when S represents 
a sub-satellite point, the arc C is approximately proportional 
to the elevation of the satellite to an observer at P. The 
second property of interest is angle A between arc C and a 
line running north, shown in the expanded area in FIG. 2c. 
In this expanded view, the direction toward north, for an 
observer at point P, is as shown. One might incorrectly 
position the local north arrow vertically, if one did not 
consider that a flat map cannot represent a spherical globe 
adequately. As an assurance, note that the indication of local 
north is always tangent to a line of longitude at point P. 
Angle A is that angle which lies in a plane tangent to the 
globe's surface at point P; this plane is not coincident with 
the plane of the paper on which the map is drawn, and so it 
must be calculated and cannot be measured directly from the 
plot For example, note that on a spherical globe, lines of 
latitude are always perpendicular to lines of longitude — but 
in the expanded view shown here they appear not to be so. 

In FIG. 2d, a circle has been drawn, in which the new 
projection will be plotted. Point S has been conveniently 
placed in the centre of the circle. Point P has been plotted 
such that the length of line segment PS is proportional to the 
length of C, and angle A as drawn on paper equals angle A 
as calculated in FIG. 2c. Note that in the new projection in 
FIG. 2d, North is always a vertical line, because the map will 
be oriented with North at the top, whenever a user is 
physically located at some point P. 

This procedure of translating point P from its position in 
the map in FIG. 2a to the new position in the projection of 
FIG. 2d is repeated for all points on the map within the 
desired map region, resulting in FIG. 2e. 

Tt will be appreciated that the novel map projection may, 
in fact, be prepared using an appropriate computer program 
and a database of points of longitude and latitude. 

As indicated, the map projection of FIG. 2c has a map 
reference direction, by which the azimuthal orientation of 
the map is determined in use, pointing towards North. Other 
reference directions may be chosen depending on how the 
map is to he orientated in use. In particular, it will be 
appreciated that conventionally used magnetic compasses 
point towards magnetic north pole rather than true north 
pole. This magnetic declination varies at different points on 
the earth's surface. For example, in Iceland the compass 
error due to magnetic declination is about 20°. A map may 
therefore be modified, as shown in FIGS. 3a, 3b, 3c, id and 
3e to compensate for this magnetic declination. FIG. 3a 
shows a map of the projection of FIG. 2c. An arrow C shows 
the correct direction from Eastern Iceland (P) to the map 
defined point S\ (representing the point toward which the 
user wants to find the azimuthal direction) if the map is 
orientated towards true north. However, if a magnetic com- 
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pass is used, the actual orientation of the map will be as 
shown in FIG. 3b and so there will be an error of 20° in the 
azimuthal component. To compensate tor this magnetic 
declination, the map may be redrawn, as shown in FIG. 3c, 

5 such that Eastern Iceland (P") is moved 20° in an arc around 
the defined point S\ Then, as shown in FIG. 3d, the arrow 
between the user's location in Eastern Iceland (P") and the 
defined point S' will be pointing in the correct direction. 
As the magnetic declination will vary from place-to-place 

10 on the earth, it will be necessary to repeat this procedure for 
every point of interest on the map. The arc around the fixed 
point through which each location must be moved is equal 
and opposite to the direction of the local magnetic declina- 
tion. In practice, such modifications to a map to compensate 

15 for magnetic declination could be prepared by a 
draughtsman, or with the aid of a computer, with the help of 
a map showing global magnetic declination, such as Chart 
5374 published by the British Geological Survey. A map 
projection prepared in this way is shown in FIG. 3e. 

20 It will be appreciated that the projection of FIG. 3e may 
be so distorted relative to standard projections that the user 
may find difficulty in recognizing locations on the map. 
Thus, the projection of FIG. 3e may be further modified 
within certain li mits for artistic and usability reasons. Fo r 

25 use with a satellite antenna, tfiTmap bearings of the projec - 
tion sh ould be equal to the requ ired bearings in reality with in 
the limit o f the beamwiQtfToTthe antenna, typically 15 to. 
20°. It will be appreciated that the area nf the map covers a 
number of degrees of lat itude or longitude which is greater 

30 than the limit set on the accu racy of the bearings by the use 
of the map. For maps in wtich all points of tfie map are 
separated from the point of interest by a number of degr ees 
of longitude or latit ude less than the accura cy of the map 
bearings, the need to use a map of the novel projection is less 

35 critical. ' 

In a general form, an embodiment of an apparatus of the 
present invention may consist of a board on which is fixed 
a map and a compass. An arrow is fixed on the map in such 
a way that it rotates about a map defined point representing 

40 the defined position relative to the area of the map. It is not 
essential that the map defined point be within the map 
although the map defined point is typically at the centre of 
the map. The point of the arrow is at the map defined point 
on the map and the tail of the arrow is at the edge of the map 

45 so that the length of the arrow equals the radius of the map. 
Because both the map and the compass are held by the 
board, re-orientation of the board will affect the orientation 
of the map as indicated by the compass. Using the compass, 
the user therefore positions the north side of the map towards 

50 north in reality so that the orientation of the map conforms 
with reality. The arrow is then rotated such that it lies on top 
of a point representing the user's current position on the 
map. Because the map has been oriented to conform with 
reality, the arrow now points in the azimuth direction 

55 towards the sub-satellite position. The antenna of the satel- 
lite telephone can therefore easily be pointed in the azimuth 
direction of the sub-satellite point by aligning the antenna 
with the arrow. 

It has further been appreciated that the separation of the 

60 map defined point from the point representing the user's 
current location on the map is, using this projection, pro- 
portional to the elevation of the satellite from the user's 
current location. The arrow may therefore be calibrated with 
a series of numbers ranging from 0 at the arrow' s point to 90 

6$ at the arrow's tail. If the arrow is allowed to slide forward 
and backward along its length, its direction will not change 
but its radial position can be adjusted so that the tail of the 
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arrow lies on the user's current location. The number written point or sub-satellite point. This point 42 is positioned 

on the arrow which lies at the pivot is the satellite elevation. immediately below the fixed location of the hole 20 and so 

It is further envisaged that the present invention may be corresponds in position to the pivot structure 24. Also 

applied to other circumstances in which a person needs to be printed on the sheet 38 is a line 44 indicating the direction 
able to determine the direction from his current location to * north for the map 40. The line 44 is so positioned on the 

a defined position in the world. One such fixed position is sbeet 38 ^ a f lt ( wiU be ' m ^ right P osition rclative to 

Mecca as Muslims are required to face towards Mecca when ? tm ? 9S * ™ m ^embled structure ^ Thus, when the map 

they pray. As Mecca is a terrestrial location, elevation is not * V™ ^ ™ P T S ^ '** 

re tr d b° t r?rr able t0 rotate but doe ; x * 

need to be able to state. The map coverage required W1 U 10 Meg ft gi le smcm& M g ^ be ™ 

° n *** **** m WlUCh Uie USCT WlU find orientated with reality so that a direction indicated by the 
himself. The implementation is preferably suitable for per- map points t0 me direction ^ reality 

manently fixing onto a prayer rug. FIG. 6a shows a second embodiment of an apparatus 

FIG, 4 shows a first embodiment of the present invention according to the present invention in which the apparatus is 

as used for determining the direction of a satellite from a 15 incorporated into the equipment which is to be pointed 

variable position. The apparatus comprises a holder or towards a defined position. The apparatus 50 is provided on 

envelope 10 having a slot 12 into which a map may be slid. an MES 52 having a directional antenna 54. A compass 56 

As the holder 10 does not fixedly hold the map, the structure is mounted at the centre of a map 58 of the required 

may be used with different maps depending on the location projection, north is indicated on the map 58, as by a line 60, 

of the user and the satellite which the user intends to use. 20 so . ^at nortn ^ indicated by the compass can be easily 

Conveniently, the holder is made of plastics material. At aligned with the north of the map 58. A strip 62 is mounted 

least the front face 14 of the holder is transparent so that the t0 be slidable in a slot of the MES 52 and aligned with or 

map is visible from outside. As shown in FIG. 5a. the holder P^el to the antenna direction. Means (not shown) are 

10 further includes a hole or inset 16 for holding a compass to enabie * e m % 58 ™ d ^ strip 62 to be rotated 

18. A hole 20 is provided at a fixed location onto which an 25 ^l^^fZ ^° t^* m H ?' t0 a 

indicator 22 can be mounted using a pivot structure M. J^^K?^ «— ' " 3 »*" 

The indicate! 22, as shown in HG. 5fo comprises a plastic ^ na 6b> ^ ^ has been rotated re[ative to ^ 

rectangular structure which is held on the holder 10 by the MES 52, as a whole, and the strip 62 such that the point 

pivot 24. The indicator 22 includes a straight slot 26, through 3Q representing the user's position (in this example, London) is 

which the pivot 24 extends, such that the indicator 22 can be over the strip 62. 

rotated about the pivot and also slid backward and forward i n RTG. 6c, the MES 52, as a whole, has been rotated until 

relative to the pivot along the slot. The indicator 22 also the north of the map, as indicated by the line 60, is aligned 

includes an arrow 28 to indicate azimuth direction and is with the compass north. As the strip 62 is aligned with the 

calibrated, as at 30, to indicate elevation. A lens 32 is 35 antenna 54 and with the points representing the defined 

provided at one end of the slot 26 to assist in determining the position and the user's position on the map, the antenna is 

point representing the user's exact position on the map. therefore pointing in the correct azimuthal direction towards 

The pivot structure 24 is shown in greater detail in FIG. the defined position of the satellite. 

Sc. The pivot structure includes a pointer 34, effective to In FIG. 6c, the strip 62 is slid until its upper end is 

define the fixed position on the map, and used to point to the 40 posiUoned at the point representing London on the user's 

calibrations 30 on the indicator 22 which refer to elevation. map. The strip 62 is calibrated to indicate the elevation of the 

Beneath the pointer 34 is a tab 36 relative to which the satellite. Thus, the required elevation can be read ofF the strip 

indicator 22 can slide. Beneath the tab 36 (not visible in FIG. 62 and so the elevation of the directional antenna 54 can be 

5c) is a plug by which the pivot structure 24 is securely adjusted. 

mounted in the holder 10. The pivot structure therefore 45 In FIG. 7, the azimuthal direction and elevation has been 

fastens the indicator 22 to the holder 10 but allows the arranged so that the directional antenna 54 is pointing at the 

indicator 22 to both rotate and slide. satellite, indicated by reference 66. The user of the MES 52 

In the embodiment of FIG. 4, the arrow 28 is drawn to lie then initiates a call via the satellite 66 to a land earth station 

parallel to the straight slot 26. The indicator 22 is effective (LES) 68, which provides a gateway to a terrestrial tele- 

to represent a straight line from the map defined point on the 50 phone network 70. The MES 52 may have data or fax 

map to another point on the map because of the lens through communication facilities, as well as or instead of audio 

which the point representing the user' s exact location on the communication facilities. 

map can be identified. It is envisaged that the indicator 22 In the embodiments shown, the map is releasably 

may be effective to represent a straight line even if no mounted in the apparatus so that the same apparatus may be 

straight line is actually marked on the indicator. For 55 used tor different maps depending on the location of the user 

example, clotted lines may be used to represent a straight and the satellite to be used. Alternatively, one or more maps 

line. Alternatively, the direction of a straight line can be may be printed onto a card to which a compass and/or a 

uniquely defined by two points, one of which is the map straight line marker may be affixed, 

defined point and the other of which assists in defimng the Map projections are also envisaged where the required 

user's current location. The lens 32 advantageously magni- 60 denned point is a terrestrial location such that there is no 

fies the map for easier identification of the point representing elcvational component. In such map projections, there may 

the user's current location on the map. be regions of (he map which may be moved closer together 

HG. 5d shows a sheet 38 for insertion into the holder 10. on the map without losing azimuthal information. The 

The sheet 38 is preferably dimensioned so that it can be modified map is smaller than the map of FIGS. 2 and 3. 

easily slid into the holder 10 but is not movable within the 65 Because of the modification of the map, the elevation 

holder 10. The circle referenced 40 indicates the position of information has been lost but the azimuthal information has 

(he pruned map and the point 42 indicates the map defined been retained. 



01/28/2002, EAST Version: 1.02.0008 



5,894,674 



10 



Industrial Applicability 

The method of the present invention may be applied in the 
field of telecommunications, while the apparatus of the 
present invention may be manufactured industrially. 

I claim: 5 

1. A method of determining the direction of a defined 
position fro m a variable positinp withi n a o r^ fi ^ H Qr/3Q i thn 
specified nre ajnclnding positions which are separated fr om 
said defin ed position by a number of de grees of latitud e or 
longitude greater than a predetermined limit, usin* an J() 
arra ngement comprising a map of said specified area and a 
map de fined point positioned relative to said map to repr e- 
sent said defi ned position relative to said specified area, sai d 
map having a map reference directi on by which the azi- 
muthal o rientation ol the maft 15 determined in use, said ma p 
having a planar projection in which map points on the map 15 
represent pojiitinn- in rrn1rt]mT7li that: 

i) azimuthal position-reference directions from each posi- 
tion in reality to a single reference position are repre- 
sentable by map point-reference directions on the map 20 
which are parallel to or aligned with said map reference 
direction to within said predetennined limit; 

ii) a map bearing on the map of a map point-defined 
direction from a map point on the map to said map 
defined point relative to said map reference direction ^ 
equals within said predetermined limit a bearing in 
reality of an azimuthal position-defined direction from 

a position in reality to said defined position in reality 
relative to an azimuthal position-reference direction 
from said position in reality to said reference position 3Q 
in reality; 

the method comprising the step of determining the azi- 
muthal component of said direction of said defined 
position from said variable position by 

a) orienting said map so that said map reference direction 35 
is aligned with the a/jmuthal direction from said vari- 
able position in reality to said single reference position; 

b) locating a map variable point on the map representing 
said variable position in reality; and 

c) determining a map variable-defined direction from said 40 
map variable point to said map defined point which 
represents said azimuthal component of said direction 
of said defined position from said variable position. 

2. A method according to claim 1, wherein said map 
defined point is within said specified area. 45 

3. A method according to claims 1 or 2, wherein the step 
of orienting the map uses a magnetic compass and said 
single reference position is magnetic north. 

4. A method according to claim 1, wherein said specified 
area covers a number of degrees of latitude or longitude 50 
which is greater than said predetermined limit. 

5. A method according to claim 1, said map having a 
projection such that map points which arc equidistant from 
said map defined point represent positions in reality which 
are equidistant from said defined position in reality, the 55 
method including the further step of determining the eleva- 
tional component of s;iid direction of said defined position 
from said variable position by determining the separation of 
said map variable point from said map defined point, said 
separation representing said elevation al component. 60 

6. A method of determining the direction of a satellite 
from a variable position using the method of claim 5. 
wherein said specified area is the coverage region of the 
satellite. 

7. A method of setting up a satellite antenna, comprising 65 
the method of claim 6 and the further step of directing the 
antenna in said map variable-defined direction. 



8. A method of communication via satellite, comprising 
the method of claim 7 and the further step of sending signals 
to said satellite through said antenna. 

9. An apparatus for determining the direction of a defined 
position from a variable position within a specified area, the 
apparatus comprising: 

a map of said specified area, the specified area including 
positions which are separated from said defined posi- 
tion by a number of degrees of latitude or longitude 
greater than a predetermined limit, and a map defined 
point positioned relative to said map to represent said 
defined position relative to said specified area, said map 
having a map reference direction by which the azi- 
muthal orientation of the map is determined in use, said 
map having a planar projection in which map points on 
the map represent positions in reality such that: 

i) azimuthal position-reference directions from each posi- 
tion in reality to a single reference position are repre- 
sentable by map point-reference directions on the map 
which are parallel to or aligned with said map reference 
direction within said predetermined limit; 

ii) a map bearing on the map of a map point-defined 
direction from a map point on the map to said map 
defined point relative to said map reference direction is 
equal within said predetermined limit to a bearing on 
reality of an azimuthal position-defined direction from 
a position in reality to said defined position in reality 
relative to an azimuthal position-reference direction 
from said position in reality to said reference position 
in reality; and 

means for indicating the azimuthal orientation of the map. 

10. An apparatus according to claim 9, further comprising 
straight line representing means for representing a straight 
line extending at least from said map defined point to a 
different location, wherein said straight line representing 
means and said map are rotatable relative to one another. 

11. An apparatus according to claim 10, wherein said 
straight line representing means includes a marker located 
on said straight line for marking said different location. 

12. An apparatus according to claim 11, wherein said 
marker comprises magnifying means for magnifying an area 
of the map around said different location. 

13. An apparatus according to claims 11 or 12, wherein 
said marker is movable along said straight line relative to 
said map defined point. 

14. An apparatus according to claim 10, wherein said 
straight line representing means includes a straight line 
mark. 

15. An apparatus according to claim 14, wherein said 
straight line mark extends parallel to said straight line. 

16. An apparatus according to claim 10, wherein said map 
has a projection such that map points which are equidistant 
from said map defined point represent positions in reality 
which are equidistant from said defined position in reality, 
the straight line representing means being calibrated to 
indicate said clevntional component. 

17. An apparatus according to claim 9, wherein said map 
defined point is within said specified area. 

18. An apparatus according to claim 9, wherein said 
specified area covers a number of degrees of latitude or 
longitude which is greater than said predetermined limit. 

19. An apparatus according to claim 9, wherein said single 
reference position is magnetic north and said means for 
indicating the azimuthal orientation of the map comprises a 
magnetic compass azimuthally fixed relative to the map. 

20. An apparatus according to claim 9, including a map 
holder for releasably holding the map. 
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21. A satellite earth station including a directional antenna 
and an apparatus according to claims 9 or 10. 

22. A satellite earth station including a directional antenna 
and an apparatus according to claim 10, wherein said 
directional antenna is aligned with or parallel to said straight 5 
line. 

23. A map of a specified area t the specified area including 
positions which are separated from a defined position by a 
number of degrees v of latitude or longitude greater than a 
predetermined limit and a map denned point positioned 10 
relative to said map to represent said defined position 
relative to said specified area, said map having a map 
reference direction by which the azimuthal orientation of the 
map is deterrnined in use, said map having a planar projec- 
tion in which map points on the map represent positions in 15 
reality such that: 

i) azimuthal position-reference directions from each posi- 
tion in reality to a single reference position are repre- 
sentable by map point-reference directions on the map 
which are parallel to or aligned with said map reference 20 
direction within said predetermined limit; and 

ii) a map bearing on the map of a map point-defined 
direction from a map point on the map to said map 
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defined point relative to said map reference direction is 
equal to within a predeterrnined limit to a bearing in 
reality of an azimuthal position-defined direction from 
a position in reality to said defined position in reality 
relative to an azimuthal position-reference direction 
from said position in reality to said reference position 
in reality. 

24. A map according to claim 23, wherein said projection 
is such that map points which are equidistant from said map 
defined point represent positions in reality which are equi- 
distant from said defined position in reality. 

25. A map according to claim 23 or 24, wherein said map 
defined point is within said specified area 

26. A map according to claim 23, wherein said specified 
area covers a number of degrees of latitude or longitude 
which is greater than said predetermined limit 

27. A map according to claim 23, wherein said single 
reference position is magnetic north. 

28. A satellite earth station including a directional antenna 
and a map according to claim 23. 

***** 
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